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The present inveatloo relates to processes tor manafacturlng 
5 flexible wiring boards iised for electrically conxLectlng electronic 
ooa](ponent8« for exasxqple. partlcoldrly to the teobnlqae of 
reinforcing flexible wiring boards. 

BACK GROUND OP BSUmSD ART 
10 Flexible wiring boards comprialng a hlgb- density wiring 

'Z! pattern formed of a layer of a conductor such as a co&per foil 

Q laminated on a flexible insulating film to eleotrlcaixy connect 

Id wiring boards have been known. 

However, oonventlosal flexible wiring boards are formed in 
15 a very sioall thickness almost equal to that of the copper foil of 
the wiring pattern, so that a rigid reinforcing guide frame must 
fll be bonded to the flexible wiring boards from the viewpoint of 

handling when they are used as interposers sucdi as CSP (chip size 
package), for example, which leads to the problem of high costs. 
20 7he present invention was made to overcome the disadvantages 

Of the prior art described above with the puzpose of providing a 
process for manufacturing a flexible wiring board with easy handling 
at reduced production costs* 
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SQMHIkRY OF THE XUVSNTION 

a?he present invention provides a process for manxifacturlng 
a flexible virlng board comprising forming a wiring pattern and 
a reinforcing guide pattern by etcihing a metal foil on an insulating 
5 substrate. 

The present invention also provides a flexible wiring board 
amiprislng a wiring pattern formed of a desired metal on a f llm-li3ce 
insulating substrate wherein a reinforcing guide pattern having 
the same material as that of the wiring pattern is formed on the 
.10 insulating substrate. 

In the flexible wiring board of the present invention « the 
guide pattern has a projecting reinforcing guide hsvljag a thickness 
greater than that of the wiring pattern* 

in the fleatible wiring board of the present invention, the 
15 guide pattern may be formed as a frame shape surrounding the 
periphery of the wiring pattern. 

In the flexible wiring board of the present invention « the 
wiring pattern may be formed as a plurality of wiring patterns in 
a desired arrangement and the guide pattern may be formed as a grid 
20 shape. 

In the flexible wiring board of the present invention, the 
guide pattern has guide holes for positioning. 

In the flexible wiring board of the present Invention, the 
wiring pattern may comprise projecting electrodes or flat 
25 electrodes • 
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in the flexible wiring board of the present invention, a first 
wiring pattern is formed on one side of the insulating substrate 
and a second wiring pattern is formed on the opposite side of the 
substrate to the first wiring pattern. 

In the f leatibie wiring board of the present invention, the 
second wiring pattern has projecting electrodes. 

In the flexible wiring board of the present invention, the 
second wiring pattern coiq>rises flat electrodes. 

According to the present invention, a reinforcing guide 
pattern is formed at the same time as a wiring pattern is formed 
on a copper foil, whereby a flexible wiring board having a wiring 
pattera integral with a reinforcing guide pattern as described in 
the foregoing invention, for exaaiple, can be obtained only with 
essential steps for manufacturing the flexible wlrijig board. As 
a result, the step of the prior art for bonding a reinforcing guide 
frame is eliminated* thereby reducing the costs required for 
manufacturing the flexible wiring board. As used herein, the tezsi 
''integral" excludes two or more separate items bonded together* 

The present invention uses the same material for wiring 
patterns and guide patterns, thereby ensuring rigidity of 
reinforcing guides and avoiding any difference in thermal 
distortion between guide patterns and wiring patterns. 

As a result , insulating layers can be substantially provided 
with rigidity by giiide petteme and the positions of electrodes 
in wiring patterns can be maintained without producing wrinkles 



or other defects m the insulating layers , i^ereby a flexible wiring 
boerd witlx lilgli handling properties and oonneotlon reliability can 
be obtained. 

The present Invention can further Improve handling 
5 properties of flexible wiring boards because reinforcing guided 
of guide patterns have a height greater than the height of electrodes 
of wiring patterns so that the electrodes are protected with the 
reinforcing guides dwlng manufacturing prooessas or mounting 
interposers . 

10 Guide patterns here can be formed as a frame shape as defined 

in the foregoing invention or formed as a grid shape when a plurality 
of wiring patterns are arranged, whereby handling properties of 
the resulting flexible wiring boards can be ensured. Especially^ 
a plurality of flexible wiring boards integral with a guide pattern 

15 can be obtained at the same tine as in the invention described above. 

jaso according to the present invention, fleadble wiring 
boards can be precisely positioned relative to another wiring board 
to be connected by means of forming guide holes in reinforcing guides 
Qf guide patterns, thereby ensuring high connection reliability 

20 as described above and increasing the size of wiring boards 
connected. 

According to the present Invention, a wiring pattern having 
projecting electrodes can be formed and connected to a wiring board 
baving flat electrodes in contact boles r for example. According 
25 to the present invention, a wiring pattern having flat electrodes 
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In coatact holes can be formed and connected to a wiring board liavlng 
projecting electrodes, for example. 

As a result, the applicable variation of flexible wiring 
boards can be e^anded, so that they can be connected to various 
wiring boards having different electrode configurations* 

According to the present invention, a wiring pattern can be 
formed on each side of a flexible wiring board, so that even a 
multilayer wiring board can be prepared with easy handling end high 
connection reliability. 

BRIEF 0B8CSZPTX0N <HP SMS BSAWUKSg 

FIGS. 1(a) - (f) Show steps 1-6 of a process f ox nanuf acturlng 
a flexible wiring board according to a first embodiment of the 
present invention. 

FZGS. 2(a) - (e) show steps 7-11 of the same process for 
manufacturing a flexible wiring board. 

FIG. 3 Is a diagram showing a flexible wiring board according 
to a second embodiment of the present invention, 

FIG. 4 is a diagram shewing a flexible wirdLng board according 
to a third embodiment of the present Invention. 

FIG . 5 is a diagram showing a flexible wiring board according 
to a fourth embodiment of the present invention. 

FIG* 6 is a diagram showing a flexible wiring board according 
to a fifth 02»(bodlment o£ the present invention. 

FIG . 7 is a plan View showing a flexible wiring board according 



to a slstH eanboaijiieiit o£ the present invention. 



DBTAILBD DBSCRIFrZON OF PBSSWtStm BKBODZKBlffS 

Preferred embodiments of processes for manufacturing a 
5 flexible wiring board according to the present Invention will now 
be deecribed in detail vitb reference to tbe drawings, 

FIGS. 1 (a)-(f ) show steps 1*6 of aprocesa for manufacturing 
a flexible wiring board according to a first embodiment of the 
present invention. 
10 FIG. 2 <a)«*(e) show stepg 7-11 of the sane process for 

nanufacturing a flescible wiring board. 

In the present eitfbodisient as shown in FIGS* 1 and 2« a first 
wiring pattern 2 and a guide pattern 3 are produced in steps 1-6, 
a second wiring pattern 4 le produced in steps 7-9, and a cover 
15 layer 15 is produced in steps 10 and 11. 

As shown in FIG. 1 (a), a lamination lOA c<»iprislng a 
rectangular insulating carrier film 11 made of a protective film, 
for escanple^ and a copper foil (metal foil) 12 having the same shape 
as that of the carrier film II applied thereon is' initially prepared 
20 at step !• The thickness of this copper foil 12 is not specifically 
limited, but preferably 50-70 |im from the viewpoint of adjusting 
the height of projecting electrodes 21 and rexnforoing guide 31 
described below* 

Then, a dry film 13 made of a photosensitive resist is applied 
25 on copper foil 12 at step 2 as shown in F16. X (h)* 
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At step 3, the surface of dry film 13 Is exposed to light 
tiirough a first photonask not shorn having a deslrecl pattern and 
davelopad to form a resist pattern 13a as shown In FI6» 1 (c)« 

In the present embodiment, the first photcMoaslc preliminarily 
has the same pattern as first wiring pattern 2 to be formed vlthin 
copper foil. 12 and the same pattern as guide pattern 3 to be formed 
around the outer periphery of copper foil 12 daring later steps « 
and this same pattezn as guide pattern 3 Includes a plurality of 
patterns for guide holes 32. 

At step 4, an etchant such as ferric chloride is used for 
etching to remove parts 12a of copper foil 12 other than the resist 
pattern 13a In a desired depth, as shown In FIG- 1 (c) and (d) - 
Then, the resist pattern 13a is removed - 

Thus , a first wiriJig pattern 2 having projecting electrodes 
21 Is formed In an inner region on copper foil 12. On the other 
hand, a guide pattern 3 consisting of a frame shape reinforcing 
guide 31 is formed around the outer periphery on copper foil 12, 
and blind guide holes 32a precursory of guide holes 32 are formed 
in reinforcing guide 31. 

At step 5« a polyamic acid solution, a precursor of a 
polylmide resin, is applied on the entire surface of copper foil 
12 having passed step 4 to form a precursor layer 14A, as shown 
in FZ6. 1 (e) . 

The thickness of precursor layer 14A here is not specifically 
limited, but preferably 10-30 |im after drying from the viewpoint 
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of providing a difference in helgbt between reinforcing guide 31 
and projecting electrodes 21 and ensuring Insulation. 

For example, an alkall-reslstant resist solution Is applied 
on tlie entire stucfstce of such a precursor layer 14A* 1%ienj the 
5 assembly Is exposed to light through a mask not shorn having the 
same pattern as first wiring pattern 2 and developed to f om an 
alkall-reslstaAt reslet layer not shown at pasrts of first wiring 
pattern 2 other than projecting electrodea 21* 

Then, only precursor layer 14A on each projecting electrode 
10 21 Is removed by alkali etching with on etchant such as TMAH to 
ea^se the head of each projecting electrode 21. 

At step €^ the remaining precursor layer 14A Is Iniidated by 
heating at a temperature of 140-350 *C and then carrier film 11 is 
rexooved to give a laiolnatlon IOB comprising an insulating film 
15 {insulating layer) 14 made of a polyifflide resin iwlnated on copper 
foil 12, as shown in FX6. 1 (f ) . in this lamination lOB, reinforcing 
guide 31 has a height greater than the height of projecting 
electrodes 21 by the thiclcness of insulating film 14a. 

At step 7, lamination lOB having passed step 6 is inverted 
20 to turn upward the side on which projecting electrodes 21 on copper 
foil 12 are not formed, and the lamination lOA in this state is 
applied on a carrier f lljn 110 and a dry film 130 similar to dry 
film 13 used at step 2 is laminated on copper foil 12, as shown 
in FIG. 2 (a) • 

25 At step 8, the surface of dry film 130 is eaeposed to light 
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tbrottgli a second photomask not shown having a d^lred pattern and 
developed to form a resist pattern, as shown in PI6. 2 (b). 

At step 9, the aame etchant: as used at step 4 Is need fox 
etching to remove parts of copper foil 12 other than the resist 
5 pattern, thereby forming a second wiring pattern 4 having £lat 
electrodes 22 .on copper £oil 12 and through guide holes 32 in copper 
foil 12 of guide pattern 3, as shown in FIG. 2 (c)» 

At step 10 • a photosensitive resist 15A such as a 
photosensitive resin Is applied on the entire sux^face of lamination 

10 IOC having passed step 3, as shown in FIG* 2 (d). 

At step 11 « the assembly is escposed to light throu£^ a Biask 
having a desired pattern as shown in FIG. 2 (e) to form contact 
holes 23 having a desired size around electrodes 22 of second wiring 
pattern 4 and reopen guide holes 32 once closed* 

IS 9hen, photosensitive resist 15A is cured at a temperature 

of 130-250 *C to f ona a cover layer 15 and carrier film 110 is removed 
to obtain a flexible wiring board l« 

As described above « the present embodiment comprises forming 
guide pattern 3 at the same time as first wiring pattern 2 is formed 

20 on copper foil 12, whereby a flexible wiring board 1 integral with 
reinforcing guide 31 can be obtained only with essential steps for 
manufacturing flexible wiring board 1, As a result, the step of 
the prior art for bonding a reinforcing guide f razne is eliminated, 
thereby reducing the costs required for manuf ecturljag fleadLble 

2S wiring board 1. 
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The present emboaiieent preferably tiBes the same materiel for 
first and decond wiring patterti 2, 4 and guide pattern 3, thereby 
ensuring rigidity of reinforcing guide 31 and avoiding any 
difference in thexnal distortion between guide pattern 3 and first 
and second wiring patterns 2, 4« 

A£ a result r insulating film 14 can be substantially provided 
with rigidity by relnforcijig guide 31 and the posltiona of 
electrodes 21 « 22 In first and second wiring patterns 2,4 can be 
inalntained without producing wrinkles or other defects, wherein 
a flexible wiring board 1 with high handling properties and 
connection reliability can be obtained* 

Sspeoially In the present embodinient, fleatible wiring board 
1 can be precisely positioned relative to another wiring board to 
be connected by means of guide holes 32 In reinforcing guide 31 
of guide pattern 3 , whereby even a multilayer wiring board can be 
produced with easy handling and high connection reliability as 
described above and the isuXtilsyer wiring board can be provided 
with an increased slse. 

Moreover, the present embodiment can further inq^rove 
handling properties of flexible wiring board 1 because reinforcing 
guide 31 of guide pattern 3 has a height greater tban the belght 
of projecting electrodes 21 of first wiring pattern 2 so that 
projecting electrodes 21 are protected with reinforcing guide 31 
during manufacturing processes ox: mounting intc^zrposers , for 
exainple* 
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FIG. 3 Id a diagram ahowlng a flexible wiring board according 
to a eecond eiabodlment of the present Invention • 

As shoum Id FIG. 3, £le9rlble wiring boar^ lA o£ tbe present 
embodiment has first and second wiring patterns 2A« 4A and guide 
5 pattern 3A ^ijnilarly to the £irst embodiment « Imt differs from the 
first embodiment in that both first wiring pattern 2A and seoond 
wiring pattern 4A have flat electrodes 22 in contact holes 23* 

That is , flexible wiring board lA of the present einbodiment 
is designed to be connected to another wiring board having 
10 projecting electrodes via both first and second wiring patterns 
'f»^ 2A^ 4A in contrast to flexible wiring boaz>d 1 of the first amhodJjnent 

^ that le designed to be connected to a wiring board having flat 

Ly electrodes via first wiring pattern 2 and to a wiring hoard having 

m 

sr.- 

Iff projecting electrodes via second wiring pattern 4. 

g 15 Such a £lrst wiring pattern 2A is produced by applying a resist 

only for guide pattern 3 at step 3 and etching the assesifbly to remove 
copper foil 12 at the part of future first wiring pattern 2A in 
a desired depth » Then, the surface of this copper foil 12 is 
subjected to steps 7-11 above to give first wiring patten 2A. 
20 In addition to the first embodiment , the present embodiment 

expands the applicable variation of flexible wiring boards 1, lA 
so that they can be connected to various wiring boards having 
different eXecirrode configurations, ^e other structures and 
advantages are the same as the above described embodiments and are 
25 not further described here. 



PIG. 4 le a diagram showing a flexible wiring board according 
to a third embodiment of the present invention. 

As shown in FIG. 4. fleatible wiring board IB of th^ present 
embodliftent bas first and second wiring patterns 2B, 4B and guide 
pattern 3B stmilarly to tbe first wbodimant, but differs from the 
first embodiment in that both first wiring pattern 2B and second 
wiring pattern 4B have projecting electrodes 21- «ie other 
structures and advantages are the same as those of the preceding 
embodiments, and are not further described here, 

riG, 5 is a diagraju showing a flexible wiring board according 
to a fourth embodiment of the present invention. 

AS shown in PIG. 5, flexible wiring boar4 IC of the present 
embodiment Has first and second wiring patterns ZC, 4C and guide 
pattern 3C similarly to the first erobodlment , but differs from the 
first embodUnent in that first wiring pattern 2C has flat electrodes 
22 in contact holes 23 while second wiring pattern 4C hM projecting 
electrodes 21. The other structures and advantages are the same 
as those of the preceding embodiments, and are not further described 
here. 

FIG. 6 is a diagram showing a flexible wiring board according 
to a fifth embodiaent of the present invention- 

AS shown in FIG, 6, flexible wiring board ID of the present 
embodiment has first and second wiring patterns 2D, 4D and guide 
pattern 3D sljoilarly to the first embodiment, but differs from the 
first embodiment in that second wiring pattern 4D has psrajecting 
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eleotxodes 21 in contact liolee 23. The ether structures and 
advantages are the same as those of the preceding embodiments, and 
are not further described here. 

FI<7« 7 Is a plan view showing a flexible wiring board according 
5 to a siscth erobodljnent of the present invention. 

As shorn In FIG« 7» flexible wiring board IS of the present 
eiBbodijnent has flexible wiring board coixiponents 10 each consisting 
of a pair of first and second wiring patterns 20 and a frame shape 
guide pattern 30 surrounding the wiring pattern pair similarly to 
10 the preceding embodiments, but differs from the preceding 

embodiments in that a plurality of wiring pattern pairs 20 are 
arranged at regular Intervals and guide patterns 30 are In the form 
of a grid filling tbe intervals theret>etween. 

According to the present embodiment, a plurality of flexible 
15 wiring boards Integral with a reinf oaring guide can be obtained 
at the sane time. 

V^hit present invention is not limited to the foregoing 
embodiments, but may be modified in various aspects « 

For example, the present Invention is not limited to the 
20 foregoing embodiments in which a guide pattern is formed as a 
projecting frame shape or grid shape, but also includes structures 
in which a flexible wiring board can be supported at 3 or more points 
by using a flat frame or grid provided with a combination of an 
elongate preelection and a point projection or a combination o£ a 
25 pair of elongate projections* 
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Kb described above , the present Invention provAfles a procees 
for manufacturing a flexible wiring bosLcd witJi easy handling at 
reduced production costs « 
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